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Abstract
Background: Superior Labral Anterior-Posterior (SLAP) lesions are a common shoulder injury
in overhead athletes that can be difficult to evaluate clinically. With increasing participation in
athletics, useful diagnostic tests are needed for Athletic Trainers who are evaluating potential
SLAP injuries. Due to the complicated nature of the injury, many clinical tests have been
introduced but few are considered to have significant diagnostic value. There has been little
research done recently to assess the clinical utility of specific tests to predict SLAP lesions.
Purpose: The purpose of this paper is to determine whether the Active Compression Test has
better clinical utility compared to the Dynamic Labral Shear Test (DLST) in predicting SLAP
lesions in female overhead athletes.
Results: Eighteen scholarly articles were selected and critically reviewed to answer the clinical
question. Each article was appraised using the Critical Appraisal Skills Programme (CASP)
questionnaire and/or the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) checklist. Studies selected were placed into a matrix adapted from the
Evidence-Based Practice Literature Matrix by Fineout-Overholt (2010) and articles ranking
Excellent-Fair were used in this study.
Conclusion: The Active Compression Test and the DLST both have sensitivity values that are
high and specificity values that are relatively low. It is not advisable to use a single diagnostic
tool for identifying SLAP lesions, however combining a cluster of tests may be more clinically
productive.
Implications for Practice: More research is needed to assess clinical utility of the many clinical
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tests for SLAP lesions. This may provide the patient with a more efficient diagnostic timeline,
reduce cost, and make the Athletic Trainer more of a value during initial injury evaluation for
potential SLAP lesions.
Keywords: SLAP lesion, diagnosis, overhead athlete, female, Active Compression Test,
O’Brien’s, Dynamic Labral Shear Test, O’Driscoll, clinical special test, evaluation, and utility
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Introduction
For overhead athletes in the United States, increased physical demands, time spent
training, and intensity of training have increased the occurrence of injuries to the glenoid labrum
(Knesek et al., 2013). The glenoid labrum is a fibrocartilage ring that surrounds the outer rim of
the glenohumeral joint and is designed to deepen the glenoid fossa to improve joint stability
(Knesek et al., 2013). The long head of the biceps tendon (LHBT) attaches to the supraglenoid
tuberosity, blending with the superior labrum, and stabilizes the humeral head (Michener et al.,
2018). In overhead athletes, injuries to the superior labrum are commonly due to the repetitive or
acute stresses that occur during a throwing motion, though they can be due to an acute, isolated
injury as well (Knesek et al., 2013). Superior labral anterior-posterior (SLAP) injuries are widely
recognized as a significant source of shoulder pain and disability, and upward trends in both the
number of lesions and arthroscopic repairs for this injury have been reported annually (Knesek et
al., 2013; Somerville et al., 2017). According to Davis et al. (2019), the number of managed
cases in the last decade has increased by 26%, and the number of surgical SLAP repairs has
increased by 105% over the last six years.
A SLAP tear or lesion is an injury to the glenoid labrum that occurs within proximity to
the LHBT origin (Michener et al., 2018). The vascular supply is diminished in the anterior,
anterosuperior, and superior portions of the labrum, increasing the risk for injury and poor
healing (Familiari et al., 2019). Overhead athletes may additionally be at increased risk of this
kind of labral injury due to the excessive forces exerted by the biceps tendon, especially during
the follow through and deceleration phase of throwing or hitting (Rossy et al., 2016). Most
commonly, SLAP lesions are seen in overhead athletes performing shoulder abduction and
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external rotation to their range of motion (ROM) end point (Michener et al., 2018). This motion
causes tensile forces on the biceps muscle, particularly in the long head (Michener et al., 2018).
The acronym SLAP was first established by Snyder et al. (1990), where the first comprehensive
classification system of four major injury patterns in a cohort of overhead athletes was presented
(Ahsan et al., 2016). While these classifications have been expanded, Snyder et al.’s original
classification system remains widely used today. The four types of SLAP lesion injury patterns
include: type I, degenerative fraying of the superior labrum without glenoid rim detachment;
types II to IV, tears of the labrum with or without involvement of the long head of the biceps
tendon (Michener et al., 2018). Several studies have also expanded the SLAP classification
system to include types V through X, but these are rarely described in the literature (Somerville
et al., 2017).
SLAP lesions are typically identified by obtaining a patient history, physical examination,
and oftentimes imaging and magnetic resonance imaging arthrogram (MRIa). Based on signs,
symptoms, and clinical test outcomes, a diagnostic arthroscopy is completed to confirm the
diagnosis. The arthroscopy is currently the gold standard for diagnosing a SLAP lesion and is
often used early on in the diagnostic process due to the challenges of identifying the injury
during the clinical evaluation (Cook et al., 2012). This injury can be particularly challenging to
identify preoperatively because they rarely occur in isolation and instead occur alongside
possible concomitant shoulder pathologies such as glenohumeral instability, rotator cuff tears,
and biceps tendon ruptures (Kandeel, 2020; Sodha et al., 2017).
There are a wide variety of clinical tests currently utilized in the evaluation process of a
suspected SLAP lesion including but not limited to Yergason’s, Hawkins-Kennedy, Biceps load
I, Biceps load II, Pain Provocation Test, Active Compression (O’Brien’s), Anterior Slide, Neer,
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Dynamic Labral Shear (O’Driscoll’s or DLST), Resisted Supination External Rotation,
Compression Rotation, and Speed’s tests (Cook et al., 2012; Familiari et al., 2019; Kandeel,
2020). The clinical question for this literature review is: Does the Active Compression Test have
more clinical utility when compared to the Dynamic Labral Shear Test (DLST) in predicting
SLAP lesions in female overhead athletes? For the purpose of this review, “clinical utility” is
defined as the usefulness of a clinical test in patient care; it is the likelihood that the intervention
will produce the desired outcome. The DLST is an orthopedic clinical test of the shoulder
involving 90 degrees abduction in the coronal plane starting from the anatomical position, and 90
degrees elbow flexion with the forearm remaining pronated. The examiner then applies force to
slowly pull the shoulder into external rotation, while stabilizing at the posterior aspect of the
glenohumeral joint to elicit symptoms. The Active Compression Test, also known as O’Brien’s
Test, is a commonly used clinical test in clinical practice. The Active Compression Test is
performed by placing the patient in 90 degrees of shoulder flexion, and 10 degrees of horizontal
adduction. The elbow is held in full extension with the shoulder internally rotated and the patient
resists a downward pressure from the examiner. The test is repeated in full shoulder external
rotation for comparison. A positive test is indicated by pain, clicking or popping with possible
weakness. For the purpose of this literature review, we will identify this test as the Active
Compression Test rather than O’Brien’s Test.
Statement of Purpose
The purpose of this paper is to determine whether the Active Compression Test has better
clinical utility when compared to the DLST in predicting SLAP lesions in female overhead
athletes. This may allow athletic trainers and other healthcare professionals to identify a
suspected SLAP lesion earlier in the evaluation process and to prevent possible out-of-pocket
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costs, invasive procedures, loss of time from sport due to injury, and to further the research
regarding this topic. Much of the current literature only confirms the ongoing challenges of
identifying SLAP lesions and may be preventing Athletic Trainers from using more effective
clinical evaluation tools.
Need for Critical Review
Despite the abundance of clinical tests available, identification of SLAP lesions in
overhead athletes remains challenging due to nonspecific and variable tests; no single test has yet
been identified to reliably rule in a SLAP lesion or tear (Knesek et al., 2013). Regardless of the
reason for identification difficulties, it can often lead the clinician to make a rapid decision to
pursue imaging or arthroscopy early in the evaluation process (Cook et al., 2012). If more
reliable clinical tests can be used during the shoulder evaluation, ideally they would be a crucial
component of the recognition of SLAP lesions sooner than they would be confirmed via
diagnostic arthroscopy (Somerville et al., 2017).
Much of the research pertaining to overhead athletes with SLAP lesions and other
shoulder pathologies is focused on male subjects, particularly when assessing clinical utility of
special tests. In a study done by Patzkowski et al. (2019), the authors reported male participants
comprise the majority of research cohorts in the literature regarding shoulder instability. This
leaves athletic trainers with gaps of missing information relevant to female high school,
collegiate, and professional level overhead athletes. Female athletes often have differing
mechanisms of injury than male athletes, potentially causing decreased functional outcomes
(Patzkowski et al., 2019). Female overhead athletes with shoulder pathologies are represented
less in the literature than their male counterparts and one aim of this review of the literature is to
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add useful clinical evaluation tools for identifying SLAP lesions in female athletes (Patzkowski
et al., 2019).
In order to identify and manage SLAP lesions more effectively and consistently, further
research is needed to improve the injury evaluation process, specifically the research surrounding
clinical tests used by Athletic Trainers during a clinical examination. Anecdotal evidence for
successfully identifying SLAP lesions with certain clinical tests has not yet been formally
researched. Until newer literature emerges, the currently established clinical tests for identifying
SLAP lesions must be continually assessed for sensitivity, specificity, positive and negative
predictive values, and diagnostic odds ratios to provide the best care for female overhead athletes
with potential SLAP lesions.
Significance to Athletic Training
Overall, an Athletic Trainer’s knowledge base includes shoulder pathology and SLAP
lesion recognition and management, but discrepancies may exist between Athletic Trainers
regarding the extent of their SLAP identification methods. This may be due to inconclusive
research outcomes, leaving Athletic Trainers and other relevant clinicians to devise their own
evaluation methodology based on anecdotal evidence (Sciascia et al., 2012). Since Athletic
Trainers are often the first to evaluate and identify an acute or on-field SLAP lesion, the
consistency and reliability of clinical tests for ruling the injury in or out become increasingly
important.
Often, SLAP lesions occur alongside other concomitant shoulder injuries. These
commonly include rotator cuff pathologies, proximal biceps pathologies, and shoulder
instabilities, among others (Sodha et al., 2017). When additional shoulder pathologies are
suspected, the clinical utility of clinical tests decrease, thus complicating the already challenging
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task of identifying a SLAP lesion (Familiari et al., 2019). This can be a significant issue for
clinicians since SLAP lesions are already difficult to identify if they are suspected as an isolated
injury.
As aforementioned, the gold standard of diagnosing a SLAP lesion is via diagnostic
arthroscopic procedure (Michener et al., 2018). This procedure and management may be
expedited in high-level athletes with financial resources and professional connections. However,
for collegiate level athletes and below, access to resources may be less available, and, depending
on insurance coverage, the athlete is responsible for most costs associated with management and
diagnosis outside of the care of the Athletic Trainer. Although the intent of this paper is not to
compare the diagnostic utility of clinical tests to a diagnostic arthroscopy, if more reliable tests
can be performed, they are a much safer, quicker, and more cost-effective option for the patient
(Cook et al., 2012). With the prevalence of rising healthcare costs, it is important for clinicians to
provide the best care while minimizing the cost and time loss associated with injuries when
possible. By investigating the clinical utility of clinical tests to evaluate SLAP lesions, earlier
detection and treatment may be possible.
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Chapter II: Methods
Search Strategy
Articles for this Critical Review of the Literature were obtained from database search
engines that included PubMed, CINAHL, and CLICsearch, a library research database accessible
to Bethel University students. Additional articles were located by viewing the reference section
of articles already located in the aforementioned databases. Several articles were discovered
through discussions with professors, research librarians, and relevant medical professionals.
Keywords utilized in the initial search included “SLAP lesion”, “diagnosis”, “overhead athlete”,
“female”, “Active Compression Test”, “O’Brien’s Test”, “Dynamic Labral Shear Test”,
“O’Driscoll Test”, “clinical test”, “evaluation”, and “utility”. The initial search yielded up to
2,000 results. Variations of the keywords listed above were also used to narrow the search further
and included “identification”, “SLAP tear”, “orthopedic special test”, “provocation test”,
“physical examination”, “clinical utility” and “diagnostic utility”. Words like “and” and “or”
were excluded from the search keywords due to yielding too narrow or irrelevant results.
Wherever possible, a filter was applied to the search database to only populate peer-reviewed
research from an accredited, peer-reviewed journal within the last 12 years. This was done to
narrow results and to ensure that accurate, published research was utilized. Depending on the
combination of search keywords used and the databases’ collection of articles, the search result
yields ranged from 25 articles to several hundred articles. Many articles were discarded due to
not meeting the inclusion criteria or due to meeting the exclusion criteria. In total, 18 articles,
published between 2010 and 2021, were selected for this Critical Review of the literature.
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Inclusion and Exclusion Criteria
Inclusion and exclusion criteria were established to select articles appropriate for
reviewing the literature relevant to this research topic. Inclusion criteria consisted of a population
with either confirmed or suspected SLAP lesions, assessment of relevant clinical special test
utility, and female and/or overhead athlete populations. Topics of both isolated SLAP lesions and
concomitant SLAP lesions were accepted for inclusion. All ages and sexes were included in the
study. While the purpose of this study is to assess the clinical utility of the Active Compression
Test and Dynamic Labral Shear Test in predicting SLAP lesions in female overhead athletes,
there is less research on female athletes with SLAP lesions compared to male athletes, therefore,
almost all of the articles chosen studied populations of both sexes.
Articles were excluded if they did not address the clinical utility of the Active
Compression Test or Dynamic Labral Shear Test at some point in the peer-reviewed article. The
article was not excluded if the main purpose of the study was focused on addressing special tests
other than the active compression or Dynamic Labral Shear Test, as these studies often discussed
these tests at some point in the introduction or discussion. Additionally, articles were excluded if
they did not contain a population with either an unevaluated shoulder pathology or a confirmed
SLAP lesion. No articles were included if they were published prior to the year 2010 or if they
were not published in English.
Number and Types of Articles
During the research process, 18 articles were selected that met the inclusion criteria.
While some of the articles are included for their rich description of glenohumeral anatomy,
others were included specifically for their research on special tests relevant to identifying SLAP
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lesions. Most of the articles were reviewed using the Critical Appraisal Skills Programme
(CASP), a checklist that evaluates all types of articles for three main areas: validity, results, and
clinical relevance (Appendix B, Raab & Craig, 2015). Several articles were also appraised using
the STROBE checklists due to their cross-sectional study designs that were not compatible with
the CASP checklist. In order to determine the quality of the article, the researcher must look at
the number of “yes” to “no” answers listed for each article. If an article scored less than 6 “yes”
answers on the CASP checklist, it was not used as a primary source for the research. More than
two or three “no” answers on this checklist decreased the value of the article. In some cases, the
questions did not fully apply to the study, in which case the question was removed or rephrased
for the purpose of our research. In addition to the CASP or STROBE checklist, the table below
was used. It shows the level of evidence for each, and whether we determined the article to be of
high quality (8 or more “yes” on the CASP or equivalent questionnaire), good quality (7 or more
“yes” on the CASP or equivalent questionnaire), or fair quality (6 or more “yes” on the CASP or
equivalent questionnaire). Each article was then tallied and a total is shown in the table below.
Table 1
Level of Evidence and Quality of Selected Articles
Levels of

Excellent

Good Quality

Fair Quality

Total Articles

Evidence

Quality

I

4

2

1

7

II

1

1

1

3

III

1

0

1

2

IV

4

1

1

6

17

Total

10

4

4
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Note. Adapted from "Evidence-Based Practice Step by Step: Critical Appraisal of the Evidence:
Part I," by E. Fineout-Overholt, B. M. Melnyk, S. B. Stillwell, and K. M. Williamson, 2010,
American Journal of Nursing, 110(7), p. 48 (https://doi.org/10.1097/01.NAJ.00003839
35.22721.9c). Copyright 2010 by Lippincott Williams & Wilkins.
Criteria for Evaluating Studies
Each article’s quality was defined by the CASP questionnaire and the STROBE checklist
(Raab & Craig, 2015; Cuschieri, 2019). Based on the answers provided for each questionnaire
and/or checklist, the articles were organized both by level of evidence and quality determined by
the appraisal and placed in Table (1). A level I article is a Systematic Review. Level II articles
are Randomized Control Trials (RCT), level III articles are controlled studies without
randomization of the participants, and level IV articles are Cohort Studies and those without a
control group or randomization (Fineout-Overholt et al., 2010).
During research, articles rated with low quality were not automatically disregarded, but
used for finding other relevant references and for background supporting information. Low
quality studies are considered a secondary source of information, with the higher quality studies
being used as a primary source. This was done to maintain research credibility and to only
include primary studies that were relevant to the clinical question.
Summary
Original research studies that evaluated the clinical utility of clinical tests for SLAP
lesions was the focus of the initial search method. Studies that included female athletes and/or
overhead athletes with a diagnosed or suspected SLAP lesion were specifically sought out in the
literature. Due to the lack of research surrounding female overhead athletes and clinical shoulder
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evaluation, most of the articles selected included both males and females. While the search was
focused on clinical testing, articles that studied the identification of shoulder pathologies,
overhead sport shoulder mechanics, and glenohumeral anatomy were also included to provide a
baseline of the current standard of care, rehabilitation techniques, and trends in SLAP lesion
diagnosis and treatment.
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Chapter III: Literature Review and Analysis
Synthesis of Matrix
The purpose of this chapter is to review the 18 articles utilized in this research and
analyze each article as they apply to the clinical question. In order to create the matrix, the
researchers reviewed each study and organized them by author and date, conceptual framework,
design/method, sample/setting, the major variable studied, measurement, data analysis, findings,
and appraisal based on the worth to practice. Based on these categories, referenced articles were
further narrowed, appraising the articles using the CASP tool for the majority of selected studies,
or the STROBE checklist if the CASP tool was not applicable. Of the available research method
designs, those utilized in this study included the following: systematic review, meta-analysis,
diagnostic prospective case control study, diagnostic study, literature review, case series,
cross-sectional study, cohort review, descriptive survey, and retrospective case control study.
Synthesis of Major Findings
In a systematic review by Allegra et al. (2021), 2,597 articles were surveyed pertaining to
their use in literature and research of SLAP lesions. Within this large group of studies, 50 were
selected as meeting the search criteria outlined by the article. Of these 50, the top article was
cited over 800 times, while the 50th article was cited 46 times (Allegra et al., 2021). From this
data, the researchers reviewed the articles on this list and chose the ones most appropriate for the
research to include in the literature review. This source was used to assist in finding all possible
sources pertinent for the research presented in this paper.
Taylor et al., (2017) studied the clinical utility of the “3-pack” examination process for
SLAP lesions and biceps labral complex diseases. Ranking the sensitivity, specificity,
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inter/intrarater reliability, positive predictive value, and negative predictive value, 145 patients
living with chronic biceps tendon pathologies were evaluated. The “3-pack” of tests included the
Active Compression Test, Throwing Test, and Bicipital Tendon Palpation. In this research, the
“3-pack” was found to have excellent inter-rater reliability, sensitivity and negative predictive
value. This research shows that this cluster of tests can be a critical piece of a clinical evaluation
for biceps labral complex disease recognition (Taylor et al., 2017).
In the study by Cook et al., (2012) the diagnostic accuracy of the Active Compression
Test, DLST, Biceps load II Test, Speed’s Test, and the Labral Tension Test. All participants in the
study were being evaluated for a suspected SLAP lesion and agreed to undergo a diagnostic
arthroscopy for a definitive diagnosis. The subject cohort included 87 patients that had an MRI,
received all five clinical tests mentioned above, and underwent a diagnostic arthroscopy to
confirm the diagnosis (Cook et al., 2012). Of these subjects, 59 were female, 32 were overhead
athletes, and 38% reported regular overhead activity in their day-to-day life.
In participants with a SLAP only diagnosis without concomitant findings, the most
sensitive tests were the Active Compression Test at 85% and the DLST at 92% with a 0.95
confidence level. In participants with a SLAP lesion and one or more other shoulder pathologies,
the Active Compression Test was found to be the most sensitive test evaluated (Cook et al.,
2012). The Active Compression Test has proven to be a very sensitive test, but the diagnostic
accuracy has been shown to be low for this test if performed in isolation. The authors suggested
that clinicians should be cautious when using these tests as a diagnostic tool without an MRI or
diagnostic arthroscopy (Cook et al., 2012).
In the diagnostic cohort study done by Sodha et al. (2017), the clinical utility (sensitivity,
specificity, positive predictive value, negative predictive value, diagnostic odds ratio, and
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diagnostic accuracy) of the DLST for SLAP lesions was assessed. An additional purpose of the
study was to determine if use of the DLST along with common clinical tests for SLAP lesions
would increase the utility of the DLST (Sodha et al., 2017). The common clinical tests performed
in addition to the DLST were the Active Compression Test, Lift-Off Test, and the Relocation
Test (2017). The authors include analysis of the sensitivity, specificity, positive predictive value,
negative predictive value, odds ratio, and diagnostic accuracy in their definition of ‘clinical
utility’. Inclusion criteria consisted of a physical exam with performance of the four clinical tests
listed above with a subsequent diagnostic arthroscopy; those who had undergone previous
shoulder surgery were excluded (Sodha et al., 2017). All measures of clinical utility were
calculated for each patient’s physical examination and statistical differences between odds ratios
were calculated from a z test (Sodha et al., 2017).
A total of 774 patients were included in the study, and of those patients, 9 had an isolated
SLAP lesion, 155 had a SLAP with a concomitant pathology, while the rest were without a
SLAP lesion (Sodha et al., 2017). The most sensitive tests were found to be the DLST and the
Active Compression Test, both with 78% sensitivity values. The authors concluded that the
DLST has clinical utility for patients with isolated SLAP lesions but not for those with
concomitant SLAP lesions, and that the DLST is sensitive but not particularly specific for SLAP
lesions; this indicates that the DLST is less likely to reliably distinguish SLAP lesions from other
pathologies (Sodha et al., 2017). The authors suggest further studies of the DLST in larger study
populations, as very few studies have specifically evaluated the clinical utility of this test (2017).
This article is the only study used in this review of the literature that studies the DLST and
compares it to other clinical tests. There are a few other studies in the literature available that
study the DLST, but they did not meet the inclusion criteria.
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Davis et al. (2019) conducted a systematic review of the diagnostic utility of the Active
Compression Test in clinical identification of a SLAP lesion in a patient. Studies for this review
were included if they were case controlled or diagnostic studies, if they included patients with
shoulder dysfunction including a SLAP tear, and if the Active Compression Test was
administered by a qualified examiner (Davis et al., 2019). Methodology for appraisal of each
study included two independent authors that screened full-text articles using the Quality
Assessment of Diagnostic Accuracy Studies (QUADAS) scale. In each article selected, the
demographics of the subjects, types of diagnoses, reference standards, sensitivity, specificity, and
positive and negative likelihood ratios were recorded and pooled. The authors identify the Active
Compression Test as a frequently used clinical examination tool in those with a suspected SLAP
lesion or labrum pathology (Davis et al., 2019). Based on the data accumulated from the 19
articles utilized, the authors found that the Active Compression Test lacked specificity, with
values ranging from 0.14-0.67, but generally proved to be sensitive with values ranging from
0.50-0.94 (Davis et al., 2019).
Another systematic review utilized was by Clark et al. (2019), where the authors
completed a retrospective search of current peer-reviewed literature to analyze the diagnostic
accuracy of combinations of the Biceps Load I Test, Biceps Load II Test, Speed’s Test, Passive
Compression Test, and Active Compression Test (2019). The authors searched several databases
in two different searches: one to assess clinical utility of the MRA and one to assess clinical
utility of the five selected clinical tests. A multiple regression analysis was used to see if greater
diagnostic accuracy could be achieved by using clusters of these clinical tests rather than via
advanced imaging (Clark et al., pg. 349, 2019). According to the authors’ data analysis presented
in Figures 1 and 2 of their study, a combination of at least three tests had better sensitivity and
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specificity than the sensitivity and specificity of an MRI or MRA in SLAP lesion diagnosis; they
argued that any three tests out of the five tests studied was sufficient to rule in a SLAP lesion
without an MRI or MRA for confirmation (Clark et al., 2019). Conversely, the authors also
argued that a combination of at least three of the five tests being negative is also sufficient for
ruling out a SLAP lesion (Clark et al., 2019).
In the meta-analysis conducted by Michener et al. (2018), this position statement issued
from the National Athletic Trainers’ Association (NATA) provided evidence-based practice
guidelines for clinical evaluation and recognition, management, and outcomes in overhead
athletes with a SLAP lesion. The authors discussed the difficulty of curating differential
diagnoses from the history and physical examination due to few clinical tests having the ability
to identify a SLAP lesion with a high degree of accuracy (Michener et al., 2018). In the article, a
newly published recommendation for Athletic Trainers is presented and stated that, with a
Strength of Recommendation (SOR) grade of A (the strongest evidence base): the Active
Compression Test is not diagnostic of a SLAP lesion (Michener et al., 2018). The authors
concluded that, based on a meta-analysis of pooled diagnostic accuracy data, no single test has
been found to effectively rule out a SLAP tear. However, combinations of tests may be helpful to
diagnose a SLAP lesion (Michener et al., 2018).
Yildiz et al. (2012) completed a diagnostic study that assessed the sensitivity of the
Active Compression Test in patients with both impingement syndrome and a SLAP injury
(2012). A total of 48 patients with impingement syndrome were included in the study, and during
evaluation each clinician performed the Active Compression Test, Neer’s, and Hawkins tests
prior to a shoulder arthroscopy. Of the 48 subjects, 26 were male and 22 were female. The
authors did not explicitly state how the patients were recruited, from where they were recruited,
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or whether or not the examiners were blinded to any of the data. Results revealed that prior to
arthroscopy, the Active Compression Test was positive in 70.8% of subjects and this test’s
sensitivity was calculated to be 94.1% (Yildiz et al., 2012). The authors found that the presence
of SLAP lesions with concomitant chronic impingement syndrome is high and suggested that
clinicians use a combination of the Active Compression Test, Neer’s impingement, and Hawkins
impingement tests in patients with suspected impingement or labral injury. Compared to the
current literature on SLAP lesion recognition through clinical examination, this study’s
sensitivity value of the Active Compression Test was significantly higher.
In a systematic review of 15 eligible studies, Sandrey (2013) researched the diagnostic
accuracy of clinical tests for SLAP lesions that are effective and reliable. Discovered using
search engines MEDLINE and EMBASE, the studies had to be published in English, focused on
the physical examination of SLAP lesions/tears, and present original research (Sandrey, 2013).
The author argued that an MRI can be costly and faced with diagnostic accuracy issues of its
own, and performing a diagnostic arthroscopy is “unethical” for every athlete. The study
concluded that no single test could rule out a SLAP lesion and there does not seem to be
conclusive evidence that one or a cluster of tests can effectively rule in a SLAP lesion either,
though the research does point towards this idea of a cluster of tests rather than a single test for
more accuracy. Sandrey proposed utilizing tests that replicate pain during dynamic movement,
such as the Modified DLST, which was found to have a sensitivity of 98% and a specificity of
72% for detecting labral injuries (2013). Final recommendations for future research included
focusing on diagnostic accuracy studies on populations that are relevant to athletic training
settings, as these are rare in the current literature (Sandrey, 2013).
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In a prospective case control study by Kandeel (2020), the author evaluated the reliability
of clinical tests for diagnosing type II SLAP lesions in those with recurrent glenohumeral
instability (2020). Fifty-one patients were included in the study and 9 clinical tests were
performed on each patient, which include the Jobe Relocation Test, Abduction-External Rotation
Test, Anterior Slide Test, Biceps Load I Test, Biceps Load II Test, Pain Provocation Test, Labral
Tension Test, Crank Test, and the DLST (Kandeel, 2020). The Active Compression Test was not
assessed in this article. Results showed the DLST had a sensitivity value of 58.33%, specificity
value of 20.00%, PPV of 63.64%, NPV of 16.67%, positive LR of 0.73 and negative LR of 2.08
(Kandeel, 2020). Among the 9 clinical tests assessed, the DLST was among the most sensitive
and shared the highest negative LR value (2020). Kandeel suggests using caution with all the
tests evaluated in the study and recommends further study of clinical tests for SLAP lesions
utilizing dynamic imaging modalities (2020).
Manske et al., (2010) provided a comprehensive review of the literature found to the date
of the written article pertaining to SLAP lesion mechanism, history, anatomy, pathology,
treatment, and rehabilitation. Due to the complexity of diagnosis and the unreliability of single
tests for clinical diagnosis, the authors’ list of special tests found in literature was extensive
(2010). The DLST and Active Compression Test were found to be among the most sensitive
clinical tests for SLAP lesions in the literature, among others that are not the focus of this review
of the literature (Manske et al., 2010).
In a cohort study by Michener et al. (2011), the diagnostic accuracy of clinical tests for
SLAP lesions was investigated. Each clinical test was performed on recruited patients to assess
each test’s accuracy based on the type of SLAP tear present. In total, 55 patients with shoulder
pain were clinically examined in this study. Prior to patient examination, all practitioners were
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oriented to a standardized and uniform way to perform the clinical tests, and the operating
surgeon was excluded from this preoperative examination. The results of the article found that
there was no test that showed any diagnostic utility for a level I SLAP tear. For levels II-IV
SLAP tears, the Active Compression Test lacked the specificity desired for clinical diagnosis
(Michener et al., 2011). The conclusion of the article mentioned that there has been no other
research focusing on the diagnostic utility of both a thorough patient history and clinical
examination and testing as they relate to the diagnosis of SLAP tears.
Hegedus et al. (2012) completed an update on their previous systematic review of
physical examination tests for the shoulder, which included 32 additional studies that were
eligible for appraisal. Medline, CINAHL, EMBASE, and Cochrane Library were the databases
searched for articles, and the QUADAS appraisal tool was utilized to critique each article. Data
from the prior study was combined with the information gathered from the additional 32 articles,
and meta-analysis was completed using the hierarchical summary receiver operating
characteristic and bivariate models (Hegedus et al., 2012). Two of the studies examined tests to
detect any type of labral tear, six studies examined tests to detect SLAP tears, and one study
examined tests for both labral tears and SLAP tears specifically. The authors concluded that, for
SLAP lesions, the use of any single test for diagnosis is not recommended and that combinations
of clinical tests provide a marginal improvement in accuracy (Hegedus et al., 2012). The
modified DLST may be diagnostic of general labral tears and also sensitive for SLAP lesions,
with a sensitivity of 72% and specificity of 98% based on the data presented in Table 2 of the
study (2012). The DLST without the modification was found to have a sensitivity of 89% and
specificity of 30% (Hegedus et al., 2012). The authors concluded that there is a significant need
for well-designed studies examining diagnostic accuracy of multiple aspects of the clinical
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examination of the shoulder, as quality of publications continues to be an issue (Hegedus et al.,
2012).
Sciascia et al. (2012) completed a cross-sectional study that surveyed shoulder specialists
who were members of the American Shoulder and Elbow Surgeons regarding their use of clinical
special tests during a shoulder evaluation. The purpose of the study was to determine whether or
not a group of certain clinical tests should be taught to health professionals within the education
curriculum based on the frequency of clinical use (2012). Both subject recruitment and survey
completion were administered via email, and 71 of 131 active members responded to the survey.
Demographic information of each respondent was gathered, including number of years in
practice, number of shoulder patients seen per year, age of provider, and types of shoulder
pathologies treated. The survey consisted of “yes” or “no” answer options regarding their use of
72 different clinical tests in their examination and evaluation of several different shoulder
pathologies (Sciascia et al., 2012). The authors found that respondents used a range of 7 to 19
tests per condition evaluated and an additional 50 tests were written in (2012). Eighteen total
tests were performed to detect labral injuries, and the Active Compression Test was used by
more than 50% of survey respondents. The author’s results reinforced the preference and
importance of utilizing multiple clinical tests in all evaluations of shoulder pathologies (Sciascia
et al., 2012).
Somerville et al., (2017) completed a study to determine diagnostic validity of physical
examination maneuvers (these will be referred to as clinical tests in this review for consistency)
for SLAP lesions. The authors sought to determine if clinical tests were able to differentiate
between SLAP lesions that were repairable, and those that were not (2017). Subjects were
recruited from a total of four clinicians with specializations in shoulder surgery and 189 patients

28

participated in the study, with the exclusion of patients who were referred for shoulder
replacement surgery (Somerville et al., 2017). Clinical tests to be performed were selected
through a systematic review of the current literature and surveys identifying discrepancies of test
performance between surgeons. Multiple tests were chosen, which included the Active
Compression Test but did not include the DLST (Somerville et al., 2017). Ninety-three of the
189 patients underwent physical examination tests for SLAP lesions, and while no single test
was found to be particularly sensitive, many had moderate specificities (Somerville et al., 2017).
The Active Compression Test was found to have the greatest combination of test properties and
had a sensitivity value of 38.7% and a specificity value of 70.6% (Somerville et al., 2017).
In the systematic review conducted by Gismervik et al. (2017), the authors assessed the
diagnostic odds ratio (DOR) of several clinical tests of the shoulder in order to assist in the
selection of clinician’s test used for clinical diagnosis (2017). Data from 11 studies were eligible
for use and the clinical utility of physical examination tests was assessed by calculating the
sensitivity, specificity, accuracy, and likelihood ratios of each physical examination test based on
the data collected from the selected studies (Gismervik et al., 2017). A fixed effect model
assessed the overall diagnostic validity by pooling different clinical tests by biomechanical
rationale (Gismervik et al., 2017). The pooled DOR of all included clinical tests (Speed’s,
Yergason’s, Active Compression Test, Compression-Rotation, Anterior Slide, Relocation, and
Crank tests) for SLAP lesions was 1.38 (Gismervik et al., 2017). The authors suggested that
clinicians use tests with the highest rank of pooled DOR and that no stand alone clinical test is
recommended for identifying SLAP lesions; the Active Compression Test was not ranked highly
based on pooled DOR in the study (2017). The authors did not include the DLST in their
selection of clinical tests for this systematic review.
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Familiari et al. (2019) began by educating the reader on the anatomy, typical
mechanisms of injury, and the spectrum of possible concomitant injuries with a SLAP lesion.
Based on Familiari et al.’s research, Yergason’s test was the most sensitive with an average
percentage of 92. The most specific tests were Hawkins and Active Compression Test. Overall,
this article was used for overview details and general anatomy reference, rather than research
purposes as it is an open review.
In a retrospective case series done by Patzkowski et al. (2019), the authors examined the
pathoanatomy of operative shoulder instability in a female collegiate athlete cohort. Subjects
were recruited from a NCAA division I military service academy if they were a female athlete
(of any sport) who was a primary surgical candidate for shoulder instability. A total of 36
patients between the ages of 18 and 22 were selected for surgical intervention; all procedures
were performed by the same surgeon and postoperative data was collected and compared
amongst other subjects in the cohort. Directions of instability (anterior, posterior, combined
anterior and posterior, and multidirectional) were defined based on mechanism and
intraoperatively via physical examination testing under anesthesia (Patzkowski et al., 2019).
Results revealed that 14% of subjects were found to have a SLAP tear, while 72% had a Bankart
lesion, and 25% had a posterior labral tear (Patzkowski et al., 2019). The authors found that rates
of female collegiate athlete shoulder instability is near that of their male counterparts, though
females are underrepresented in the literature (2019). The authors continue to state that, to the
date of the article’s publication, their study was the largest series of female athletes undergoing
surgical shoulder stabilization (2019). It was found that the presence of combined anterior and
posterior labral tears in female athletes was higher than previously reported in the literature
(Patzkowski et al., 2019).
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Critique of Strengths and Weaknesses
During the research of SLAP lesions and the utility of special tests to effectively identify
a SLAP injury, it is clear that there is not a simple answer to the clinical question. All of the 18
articles used in this literature review were appraised using the CASP checklist for appraisal and
to rank each article’s quality from excellent to fair. Articles were discarded if they fell under the
“poor” category or if they were published prior to 2010 and the information had been updated
since the date of publication. Articles prior to 2010 were utilized if they clarified the need for
more research about identifying shoulder injury in female athletes and/or provided sufficient
history of SLAP lesion diagnosis. A significant majority of studies selected for this literature
review included subjects of varying ages, genders, and activity levels. While the clinical question
is focused on female overhead athletes, articles that did not solely study these population groups
were still included due to the lack of female-majority study cohorts in the current literature. A
substantial amount of the literature surrounding SLAP lesion identification and diagnosis is
focused on males or male-majority cohorts, and female populations are rarely isolated in any
single research study. It appears that most published research is focused on either the general
population, or high-level male athletes.
Summary
In conclusion, 18 articles were found to evaluate whether the Active Compression Test is
more sensitive when compared to the DLST in predicting SLAP lesions in female overhead
athletes. In the majority of articles both the DLST, and the Active Compression Test were
included in the study and evaluated based on the sensitivity and specificity of the tests for the
patient population tested. Most of the articles showed that the Dynamic Labral Shear Test was
more sensitive than the Active Compression Test, while a few articles showed the Active
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Compression Test was more sensitive. The DLST seems to be the most sensitive when compared
to the Active Compression Test in most type II-IV SLAP lesions in the literature today.
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Chapter IV: Discussion, Implications, and Conclusions
The purpose of this review is to determine whether or not the Active Compression Test
has better clinical utility compared to the DLST in predicting SLAP lesions in female overhead
athletes. After completing a review of the literature applicable to the topic and a critical analysis
of each, 18 articles were selected for this critical review of the literature. In this final chapter, we
will discuss the current trends and gaps in the literature, implications for the Athletic Training
profession, and finally a conclusion based on the research completed.
Literature Synthesis
The purpose of this literature review is to answer: Does the Active Compression Test
have better clinical utility compared to the DLST in predicting SLAP lesions in female overhead
athletes? The 18 articles reviewed were utilized to answer this question based on the current
literature available on the topic.
The research shows that both the Active Compression Test and the DLST are highly
sensitive . In patients with a SLAP only diagnosis, the sensitivity of clinical testing is lower.
Most SLAP lesions with a concomitant diagnosis were easily diagnosed in a clinical setting due
to the multiple tests used to rule in or rule out other shoulder pathologies, and SLAP specific
tests are more sensitive due to the increased “awareness” of pain in the shoulder joint (Cook et
al., 2012; Davis et al., 2019). The research has shown that use of the DLST increases the pretest
probability of an accurate clinical diagnosis by up to 69% (Cook et al., pg. 17, 2012). The Active
Compression Test, while lacking specificity, is incredibly sensitive, ranking in the 90th percentile
in many studies utilized for this review (Allegra et al., 2021; Clark et al., 2019; Cook et al., 2012;
Davis et al., 2019; Michener et al., 2018; Yildiz et al., 2012; Saundrey 2013). In contrast, the
DLST had a sensitivity of anywhere between 72% and 92% (Cook et al., 2012; Kandeel 2020;
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Manske et al., 2010; Sodha et al., 2017). During our research, the DLST seemed to mostly be
present in newer studies after the specificity of the Active Compression Test was shown to be
inconsistent and the NATA’s position statement recommended against its use to rule out a SLAP
tear (Michener et al., 2018).
Due to the complexity of the shoulder joint and of SLAP lesions themselves, studies
show that it is difficult to rule in or rule out a SLAP lesion with any single orthopedic test to date
(Sandrey 2013; Clark et al., 2019; Allegra et al., 2021; Hegedus el al., 2012). Additional
complexities lie in differentiating between a normal labral tear and a SLAP lesion (Cook et al.,
2012). The Active Compression Test is the most commonly used shoulder test according to
research done by Sciascia et al. (2012) and while recent studies have repeatedly discredited the
use of the Active Compression Test as a standalone diagnostic tool for SLAP lesions (2012,
Familiari et al., 2019; Somerville et al., 2017), other research has shown that when used in
clusters, the Active Compression Test does possess clinical utility (Taylor et al., 2017).
Echoing many study’s conclusions, Gismervik et al. (2017) determined that using a single
clinical test for shoulder pathologies lacks reliability, and rather that tests should be combined to
increase their pooled diagnostic odds ratio (DOR). However, in contrast, Sandrey (2013) found
that neither standalone tests or clusters of tests were clinically useful in examining the shoulder
for SLAP lesions. The study recommended focusing on a thorough examination including a
detailed history and dynamic movement tests and the author concluded that the modified DLST
and the upper cut tests may be useful for Athletic Trainers (2013).
Pertaining to our clinical question, in a study by Patzkowski et al., 2017, the authors’
research discussed the prevalence of shoulder instability in female collegiate athletes. This was
the only article we found specifically studying a female cohort, and it was discovered that 14%
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of the athletes studied had a confirmed SLAP lesion diagnosis at the time of surgery for repair
(2019). This research was the only study found in our literature search that mentioned the
prevalence of SLAP lesions in a specifically female population.
Current Trends and Gaps in Literature
Current trends in the literature assessing the utility of the Active Compression Test and
DLST are similar to other trends regarding assessment of clinical tests for SLAP lesions. Many
of the current articles on the topic conclude that no single test is sufficient for identifying SLAP
lesions, but no single clinical test is advised for standalone use in identifying other orthopedic
conditions; we would not recommend this approach in a clinical evaluation, particularly when
assessing for potential SLAP pathology.
As previously mentioned, a significant majority of the literature utilized for this review
included participants that made up male-dominated cohorts. Most studies utilized had either a
significant male-majority cohort or an almost exclusively male cohort. While this trend has led to
more data collection for clinical assessment of males with potential SLAP lesions, it may also be
skewing the reported prevalence and identification of SLAP lesions in the female population.
Only one study in our review of the literature, Patzkowski et al. (2017), contained an all-female
collegiate athlete cohort and stated that their study contained the largest all-female collegiate
cohort at the time of its publication. While SLAP lesions are not specifically mentioned in the
study, one can presume that if shoulder pain and instability are more prevalent in females than
currently reported, that SLAP lesions are likely also more prevalent in females than previously
reported.
Several gaps exist in the literature within the framework of our clinical question, which
addresses SLAP lesion identification in a lesser studied demographic: the female overhead

35

athlete. There is no single study found which addresses all aspects of our clinical question, so
articles containing any one of these were compiled for this review.
While there have been many studies done over the course of the last ten years addressing
the utility of the Active Compression Test, there are considerably less studies that assess the
utility of the DLST. This results in less data regarding the utility of the DLST, which may be
causing skewed sensitivity values. Based on the reported difficulty of identifying a SLAP lesion,
it is in the evaluating clinicians’ best interest that all clinical tests for SLAP lesions are
thoroughly researched for clinical utility.
A final gap that has been identified in the literature is the lack of studies that assess the
utility of clinical test clusters for SLAP lesions. Authors from two of the 18 articles utilized for
this review focused on these test clusters, which highlights the need for future research on this
topic. There are many clinical tests available for the use of identifying SLAP lesions, and
studying clusters of these tests may be time consuming. However, due to the ongoing difficulty
of identifying SLAP lesions, it is a worthwhile topic to investigate.
Implications for Athletic Training
As one of the most accessible health care providers for athletes of all ages, it is vital to
continue to research and work to find new ways to better clinically evaluate pathologies of the
shoulder. The literature reviewed shows the need for not only research to find more sensitive
tests in the future to predict SLAP lesions, but also a need for researchers to prioritize inclusion
of females in the population cohort. The importance of athletic trainers being involved in clinical
research to rectify many of these concerns is vital.
The need for reliable and clinically useful tests for identifying SLAP lesions is important
as healthcare costs continue to rise. Relying on diagnostic arthroscopy to identify these injuries is
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problematic, as the procedure may be cost prohibitive to the patient. Performing an arthroscopy
on every patient with a questionable clinical examination and history pertaining to labral
pathology is unethical, as the procedure is expensive, invasive, and may not be necessary.
Additionally, it is important to look at the research completed on clinical tests for SLAP
lesions and understand the strengths and weaknesses of each prior to creating a standard cluster
of tests to rule in or out a SLAP lesion in a female overhead athlete. Since the Active
Compression Test is most sensitive when there is more damage in the joint capsule outside of a
SLAP tear, this test can be helpful within a cluster of other more specific tests (Cook et al.,
2012). The Active Compression Test, which while not recommended for ruling out a SLAP
lesion, is still being taught in CAATE accredited programs as a SLAP test even though the
NATA’s consensus statement clearly states that a positive Active Compression Test is not
indicative of a SLAP lesion (Michener et al., 2018). This leads to a major implication for athletic
training, which is that the education must rise to the level of NATA standards of evidence-based
practice (2018). Learning how to perform the Active Compression Test without having a
standard of teaching other tests like the DLST, which has been shown to be more specific and in
some instances more sensitive, produces ineffective practitioners and continues to facilitate
misunderstanding and distrust of the full scope of athletic trainers (Cook et al., 2012, Sodha et
al., 2017).
Recommendations for Further Research
Based on the gaps presented in the current literature, there are several areas that could be
further explored in the recognition of SLAP lesions in female overhead athletes. One variable
that needs to be further studied is the evaluation of the female athlete population. As stated
previously, female-majority cohorts are rare in the SLAP lesion literature, which may be skewing
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data for the frequency, type, management, and outcomes of females with SLAP lesions. One
recommendation for further research is to assess the clinical utility of physical examination tests
for SLAP lesions in females compared to males, which may provide clinicians with insight for
clinical examination of the female overhead athlete’s shoulder.
Additionally, less data is available for the utility of the DLST compared to the Active
Compression Test. Whether this is due to the later discovery of the DLST, poor understanding of
how to perform the test, or lack of funding/desire for study, this would certainly be a relevant
clinical test for further research. It is important to continue improving the evaluation of shoulder
pathologies, particularly when assessing for a notoriously difficult to detect SLAP lesion.
The final and most important recommendation for further research is to study specific
clusters of clinical tests to aid in the process of evaluating for a SLAP lesion. There are many
studies that exist to provide data on the utility of standalone clinical tests, but it would be more
clinically relevant if recommendations were available for test clusters instead. Rarely do athletic
trainers or other healthcare professionals use only one diagnostic tool for the identification of a
condition, and it would be useful for clinicians if the research on clinical tests reflected that.
Conclusion
The findings of this literature review conclude that the Active Compression Test and the
DLST have similar sensitivities when compared to one another in the multiple articles that were
reviewed. Rather than suggesting to use one or the other for predicting SLAP lesions in female
overhead athletes, our recommendation is to use a cluster of clinical tests in an evaluation to rule
in or rule out a SLAP lesion. Both the Active Compression Test and the DLST should be
included in the cluster, as the Active Compression Test has a relatively high sensitivity overall
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and the DLST has a higher specificity compared to the Active Compression Test. A third or
fourth test would be useful to add to this cluster to solidify the examination findings.
To reach this conclusion, 18 scholarly articles were reviewed, evaluated using the CASP
questionnaire and/or STROBE checklist, and were listed using the Evidence-Based Practice
Literature Matrix adapted from Fineout-Overholt (2010). Ten of the articles found that no single
standalone test is useful as a diagnostic tool for identifying SLAP lesions. Three studies found
that the Active Compression Test had the highest sensitivity, and two studies found that the
DLST was clinically useful with a high specificity but a lower sensitivity. Several articles
concluded that clinical tests other than the Active Compression Test or DLST presented the
highest diagnostic utility. Given the information found in the current literature, it is
recommended that the Active Compression Test and DLST be part of the clinical evaluation for a
SLAP lesion, and that neither is recommended as a standalone test.
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Appendix A:
Literature Matrix

First Author (Year,
Journal)

Conceptual Framework

Design /
Method
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Major Variables
Studied (and
their
definitions)

Measurem
ent

Data analysis

Findings

Appraisal: worth to
practice

Allegra, P. (2021,
Journal of
Arthroscopy, Sports
Medicine, and
Rehabilitation)

To identify and evaluate the
top 50 most-cited articles
pertaining to SLAP tears.

Systematic
review/
quantitative
analysis

This review
provides a
quantitative
analysis of
the
most-referen
ced literature
pertaining to
SLAP tears

The number of
times an article
was referenced
in literature
pertaining to
SLAP lesions

Rankings
(out of
50) based
on number
of
references

Number of mentions

This review provided
a quantitative analysis
of the
most-referenced
literature pertaining
to SLAP tears to help
search for literature
regarding these
injuries and identify
trends regarding
SLAP research

Answered “yes” to
7/10 CASP questions.
Good quality.

Cohort of
145 patients:
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patients with
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for biceps
tendon
transfer, and
29
asymptomati
c
comparison
subjects

Sensitivity,
specificity,
inter/intrarater
reliability,
positive
predictive value,
negative
predictive value

Clinical
utility

Calculated mentioned
variables

The “3-pack” has
excellent inter-rater
reliability, sensitivity,
and negative
predictive value and
can be a critical piece
of evaluation for BLC
(biceps labral
complex) disease
recognition

Answered “yes” to
8/10 CASP
questions.

Level I

Taylor, S. A. (2017
Journal of
Arthroscopy)

To determine the clinical
utility of the “3-pack”
examination process
(Active Compression Test
+ throwing test + bicipital
tendon palpation compared
to Speed’s + Yergason’s +
full/empty can tests).

Prospective
comparative
study
Level II

High quality.
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Cook, C, (2012,
Journal of Shoulder
and Elbow Surgery)

Sodha, S.. (2017
The American
Journal of Sports
Medicine)

Davis, C. (2019,
Journal of Shoulder
& Elbow)

To identify diagnostic
utility of O’Brien’s test,
Biceps Load II test,
O’Driscoll’s test, Speed’s
test, and Labral tension test
when identifying isolated
and concomitant SLAP
lesions

Diagnostic,
prospective
case control
study

To determine the clinical
utility of the Dynamic
Labral Shear Test (DLST)
for identifying SLAP
lesions, both isolated and
concomitant.

Cohort study

To determine the
sensitivity, specificity, etc.
of the Active Compression
Test

Level II

Level IV

Systematic
review:
PubMed,
Embase,
Cochrane,
CINAHL,
and
SCOPUS
searched for
control
studies that

87
individuals
with variable
shoulder
pathology
(average age
of around 45
years, 59 of
the 87
participants
were
female)

PPV, NPV,
positive and
negative LRs,
sensitivity and
specificity

Major
outcomes
assessed
included
diagnostic
utility and
diagnostic
accuracy
of each of
the five
special
tests.

Univariate statistics were
used to determine
differences between
labrum tears and other
diagnoses. All variables
listed previously were
calculated

The Active
Compression Test had
a sensitivity of 85%
and specificity of
10%. The DLST had
a sensitivity of 92%
and specificity of
20%. No single test
showed diagnostic
utility when
diagnosing any SLAP
lesion

Answered ‘yes’ to 5
out of 11 questions.
The population
studied was not
exclusively female
overhead athletes, but
there were some
females in the study
cohort as well as
those who
participated in
athletics. Good
quality.

774 patients
who
underwent a
diagnostic
arthroscopy
and
preoperative
DLST.
Patients
were divided
into three
groups:
control,
isolated
SLAP, and
concomitant
SLAP.

Sensitivity,
specificity, NPV,
PPV, OR, and
diagnostic
accuracy of
DLST was
determined.

Clinical
and
diagnostic
utility of
the
DLST

Measures of diagnostic
accuracy, sensitivity,
specificity, odds ratio,
NPV, PPV calculated
from 2 x 2 table.
Statistical differences
between odds ratios
calculated from z test of
log odds ratio and alpha
level of 0.05 was chosen

Isolated SLAP group:
sensitivity of 78%,
specificity of 51%,
PPV of 2%, NPV of
100%, OR of 3.58,
DA 51%.
Concomitant SLAP
group: sensitivity
57%, specificity 52%,
PPV 23%, NPV 83%,
OR 1.4 and DA 53%.
Combining tests
(active compression,
lift-off, relocation and
DLST) did not
improve OR.

Answered ‘yes’ to 9
out of 12 CASP
questions. Results
were useful and
detailed regarding the
special test of
interest, however the
population studied
was not particularly
relevant to the topic
(older population and
no mention of
overhead athletes)

18 articles
with varying
populations
of patients
with varying
shoulder
pathologies
and/or
shoulder
pain

Sensitivity,
specificity, and
positive and
negative
likelihood ratios
of the Active
Compression
Test

12 of the 18 studies
had high or unclear
risk of bias. The
Active Compression
Test is more sensitive
(71.5: 95% CI = 68.8,
74.0) than specific
(51.9: 95% CI: 50.7,
53.1).

Answered ‘yes’ to all
questions in the
CASP tool
worksheet. The
population was
varied, though likely
included overhead
athletes as well as
females

Diagnostic
utility and
accuracy
of the
Active
Compressi
on Test

For each study, number of
subjects, summary, types
of diagnoses, types of
tests and reference
standards were extracted.
The sensitivity,
specificity, PPV, NPV, and
positive and negative LRs
were calculated.

High quality.

High quality.
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evaluated the
Active
Compression
Test between
1999 - 2018.
Two
independent
authors
screened the
results using
QUADAS
Clark, R. (2019,
International
Journal of Sports
Physical Therapy)

Michener, L.A.
(2018, Journal of
Athletic Training)

To determine if there is a
cluster of special tests that
can help accurately predict
a SLAP lesion prior to MRI
or MRA

To provide
recommendations for
diagnosis, management,
outcomes and return to play
in athletes with SLAP
injuries

Literature
review,
diagnostic
study

Systematic
review of the
literature
using
Medline,
CINAHL,
OVID and
SPORTDisc
us databases
Level I

A
retrospective
search of
current
(2019)
peer-reviewe
d research
for the most
sensitive and
specific
special
testing for
SLAP
lesion/tears.

To investigate
the top five (per
their research)
special tests for
SLAP tears.
Biceps Load I,
Biceps Load II,
Speed’s, Passive
Compression,
and O’Brien’s.

Measurem
ent of the
sensitivity
and
specificity
based on a
0-1.0
scale.

Overhead
athletes

For this
particular
research
question, the
section on
diagnosis of
SLAP lesions
was used:
variables studied
included several
special clinical
tests and their
diagnostic
utility

Diagnostic
utility of
the special
test
including:
sensitivity,
specificity
,
likelihood
ratios, and
diagnostic
odds
ratios

2C outcomes research

Abstracts of articles
selected via the search
keywords were
independently reviewed
by two authors and chosen
for the study based on
inclusion criteria for each
section (diagnosis,
management, outcomes &
RTP)

A combination of
Biceps Load I, Biceps
Load II, and
O’Brien’s test were
found to be the most
sensitive and specific
at 0.992 for
sensitivity and .999
for specificity

Score 10/10 on the
CASP worksheet. The
cluster of tests
charted out in the
study are very useful
to use as visuals for
our project.

In patients with
SLAP, 72-77% had
associated injuries.
Many special tests
have widely varying
diagnostic accuracy
values. Combining
tests increased the
likelihood of
correctly diagnosing a
SLAP lesion. Active
compression test is
not diagnostic of a
SLAP lesion.
Individual physical
examination tests

Answered ‘yes’ to all
questions in the
CASP tool
worksheet. The
population studied
was relevant to our
question, although
‘female’ outcomes
were not specified

High quality.

High quality.
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recommended
included: anterior
slide, Yergason and
compression rotation.
Yildiz, V. (2012,
The Eurasian
Journal of
Medicine)

Sandrey, M. A.
(2013, Journal of
Athletic Training).

Kandeel, A. A. M.
(2020, Journal of
Shoulder and
Elbow Surgery)

Manske, R. (2010,
Journal of Physical
Therapy in Sport)

To investigate the
prevalence of chronic
impingement syndrome and
SLAP lesion correlation

To determine sufficient
evidence to support the use
of SLAP physical
examination tests as valid
and reliable diagnostic test
procedures

Diagnostic
study
Level II

Systematic
review
Level I

To determine whether the
investigated provocative
tests offer reliable
predictive values in
diagnosis of SLAP II
lesions in patients with
recurrent anterior GH
instability

Prospective
case control

To provide an overview of
the pathology, examination
and evaluation of SLAP
lesions, surgical

Literature
review

Level IV

Level III

48 patients
with chronic
impingemen
t syndrome,
to
investigate
the
correlation
to SLAP and
chronic
impingemen
t

Correlation
between SLAP
and chronic
impingement,
and to
investigate
sensitivity of
O’Brien’s vs
Neer and
Hawkins
Kennedy

Diagnostic
accuracy
of the
O’Brien’s
Test,
Hawkins
Kennedy,
and Neer
compared
to one
another

The positive vs. negative
rates of incidence were
compared to the
arthroscopic results of
each patient

Studies
identified
through
databases
from
1970-2004
using certain
keywords,
inclusion
criteria
utilized

Sensitivity,
specificity,
positive and
negative
likelihood ratios

Diagnostic
utility

Data was extracted and
95% CI calculated for
each variable listed
previously

Cohort of 51
patients with
post-traumat
ic recurrent
anterior GH
instability

positive/negative
likelihood ratios,
sensitivity,
specificity

Patients with
a diagnosed
SLAP lesion

Different tests
and their
sensitivity and
specificity,

Reliable
predictive
values

Full ROM
when
compared
bilaterally,

Statistical analysis done
for mean age, sensitivity,
specificity,and likelihood
ratios

III

O’Brien’s test was
positive in 34
(70.8%) of the
patients, and Neer’s
test and Hawkins’ test
were positive in 46
(95.8%) arthroscopy
revealed that 32
(66.7%) had SLAP
lesions and internal
impingement

Answered “yes” to all
but one question, due
mostly to it not
clearly applying to
the article.

When Speed’s and
Yergason’s were
compared to
arthroscopy, the CI’s
for positive and
negative likelihood
ratios spanned 1. This
is unlikely to change
the odds of having or
not having the
condition

Answered ‘yes’ to
5/10 questions on the
CASP tool. Results
were somewhat
useful, but overall
vague descriptions of
methods and
inclusion/exclusion
criteria.

DLST: 58.33%
sensitivity, 20%
specificity, PPV of
63.64, NPV of 16.67,
negative likelihood
ratio of 2.08, positive
likelihood ratio of
0.73

Answered “yes” to
7/11 CASP questions.
The study does not
represent our specific
population well.

A specific
rehabilitation protocol
for the best results per
the study was laid out

The article scored
9/10 on the CASP
checklist. This is due
to a question that was

Fair quality

Good quality.

Good quality.
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management and
post-operative
rehabilitation following
various SLAP categories.

Michener, L. A.
(2011, Journal of
Athletic Training)

Hegedus, E. (2012,
British Journal of
Sports Medicine)

Determining diagnostic
accuracy of patient history
and active compression,
anterior slide, and crank
test for type I - IV SLAP
lesions

To determine clinical utility
of common physical
examination tests of the
shoulder

Cohort study
Level IV

Systematic
review,
metaanalysis
Level I

Sciascia, A. D.
(2012, Journal of
Athletic Training)

To determine if a core
battery of tests should be
taught to allied health
professionals by surveying
shoulder specialists to
identify common clinical
tests used to diagnose 9
specific shoulder
conditions

Cross-sectio
nal study
with 71
members of
the
American
Shoulder and
Elbow

type I and
type II

exercises, and
protocols for
best/most
effective
rehabilitation,
etc.

as well as
full return
to play

Clinic
setting, 55
patients with
shoulder
pain (47
men, 8
women),
average age
40.6 +/- 15.1
years.

Variables:
sensitivity,
specificity,
positive and
negative
likelihood ratios

Diagnostic
utility of
the special
tests was
calculated

Studies
identified
through
Medline,
CINAHL,
EMBASE,
and
Cochrane
Library
using certain
keywords,
inclusion,
and
exclusion
criteria

Quality/appraisa
l of studies,
sensitivity,
specificity,
confirmation
bias

Clinical
utility

Descriptive
survey
administered
via email

Special tests
utilized by the
surgeons for 9
different
shoulder
pathologies

‘Yes’ or
‘No’
answers in
survey
documenti
ng use of
122
clinical
tests

Data
analysis: Forward stepwis
e binary regression was
used

in the results on the
study

not applicable to the
particular study.
High quality

No physical exam test
had diagnostic
accuracy for type I
lesions. Anterior slide
had utility to exclude
type II - IV lesions.

9/10 ‘yes’ answers on
CASP tool. Useful for
our research, but
cohort was not
specifically overhead
athletes or female
majority.
High quality.

95% CI

Use of any single test
cannot be
recommended (see
article for specific
variable data)

Answered “yes” to
9/10 questions on the
CASP tool
questionnaire.
High quality.

Average number of tests
per clinician was
calculated as well as most
common tests utilized for
each condition. Tests were
reviewed using
QUADAS.

At least one test was
used for each of the
nine conditions listed.
18 tests were used to
detect labral injury.
The Active
Compression Test
was used by more

A majority of the
criteria on the
STROBE checklist
was met with lacking
information regarding
missing information,
non-participation and
funding. Overall,
useful for general
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Surgeons
participating

during a
shoulder
evaluation

than 50% of
surgeons.

Level III
Somerville, L. E.
(2017, The Surgery
Journal)

To determine the diagnostic
validity of physical exam
tests for SLAP lesions

Cohort
study
Level IV

Gismervik, S.
(2017, Journal of
BMC
Musculoskeletal
Disorders)

To determine the evidence
of shoulder special tests
validity

A systematic
review and
metaanalysis
Level I

Familiari, F. (2019,
British Editorial
Society of Bone
and Joint Surgery)

To give understanding of
current issues is dx of
SLAP lesions, as well as
anatomy, px pattern, and
surgical and non-surgical
outcomes.

Open review
Level IV

special test
information.
Fair quality.

97 new
patients
being
evaluated for
potential
SLAP
lesion; split
between 4
clinicians at
orthopedic
clinics in
Ontario,
Canada

Sensitivity,
specificity,
positive
likelihood ratios,
negative
likelihood ratios

Diagnostic
utility

Sensitivity and specificity
were calculated for each
test with a 95% CI

A review of
202 articles
were
reviewed
and 11
chosen for
the study

To determine the
best tests to use
for clinical
diagnosis of
shoulder
pathology

Comparis
on based
on %
correctly
diagnosed
per injury
discussed.

The diagnosis compared
with the test used and the
results of the tests for
each study

A sampling
from current
articles and
research in
SLAP
lesions and
tears.

To give the
current state of
the literature on
debates in the
pertinent
anatomy,
pathogenesis,
clinical
presentation, and
treatment of
injuries
involving the
superior glenoid
labrum and
biceps origin

Sensitivity
and
specificity
of each
test
reviewed

Synthesis of articles, and
for tests, the sensitivity
and specificity of each test
from gathered research
was used.

None of the physical
examination tests
were statistically
significant for
sensitivity, though
some were specific
(see article for
specific tests)

Answered “yes” to
10/12 CASP
questions.

Physical examination
tests of the shoulder:
a systematic review
and meta-analysis of
diagnostic test
performance

Answered “yes” to all
but one question, due
to it not applying to
the study.

Yergasen’s Test was
most specific while
Hawkin’s Kennedy
was most sensitive

Answered ‘yes’ to
3/10 CASP questions.
Since this is an open
review, we will not be
able to use this for the
data accumulation but
may be utilized for
introductory and
background
information.

High quality.

High quality.

Fair quality.
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that is required
in treating the
patient with a
SLAP tear.
Patzkowski, J. C.
(2019) The
American Journal
of Sports Medicine)

To describe the
pathoanatomy of operative
shoulder instability in a
female collegiate athlete
cohort.

Retrospectiv
e case series
Level IV

Cohort of 36
NCAA
division I
female
athletes
currently
attending a
military
service
academy,
treated
operatively
for shoulder
instability

Mechanism,
activity, type of
instability,
previous
instability
events, direction
of instability,
operative
variables

Recurrent
instability,
need for
revision
after
surgery:

Data collection and
analysis of age, sport
MOI, # and frequency of
dislocations, co-occurring
surgical abnormality.

Findings included:
the frequency of
posterior labrum
tears, anterior labrum
tears, and HAGLs in
female athletes are all
higher than currently
reported in the
literature. Bankart
lesions are less
common in women.

Answered “yes” to
8/10 CASP questions.
The study did not
specifically address
special tests, but it is
a good example of
how little female
athletes with shoulder
pathologies are
represented in the
current literature.
High quality.
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Appendix B:
Quality Assessments
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